Human osteoblasts synthesize and respond to platelet-derived growth factor.
Platelet-derived growth factor (PDGF) is a potent mitogen for cells of mesenchymal origin. We previously demonstrated that PDGF is produced by osteogenic sarcoma cells. We report here that normal human bone-derived cells produce PDGF and that these cells have an osteoblastic phenotype. This was demonstrated by use of a double immunofluorescent technique and by examining cloned human adult osteoblasts. Northern blot analysis indicates that PDGF production is accounted for by expression of the PDGF-A gene. PDGF-AA and PDGF-BB generally stimulated thymidine incorporation in normal human bone explants to a similar extent. All of the cloned human osteoblasts responded to PDGF-BB while the response to PDGF-AA varied. Similarly, five cloned osteoblastic cell populations were shown to produce PDGF while one did not. This result supports the hypothesis that there are different osteoblastic cell populations that differ in their growth factor responses or in the production of growth factors. Our results suggest that PDGF-BB has the potential to act as a paracrine factor for normal human osteoblasts because all of the osteoblastic cell populations responded to PDGF-BB. None of the osteoblastic cell populations expressed the PDGF-B gene, indicating that it would not act as an autocrine factor. Although not definitive, our results suggest that PDGF-AA has the potential to act as an autocrine factor because osteoblastic bone cell populations were shown to express the PDGF-A gene and respond to PDGF-AA.